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ABSTRACT

Texas Parks and Wildlife Department conducts a routine fishery-
independent monitoring program using gill nets set perpendicularly
to and at the shoreline of every bay system. Areas beyond the length
of these nets (183 m) are not routinely sampled; catches along shore
may not reflect abundance of fishes in offshore areas.

Catch rates of finfish from eight offshore (> 183 m from the
shoreline) and eight onshore (one end on a shoreline) gill net samples
in the Corpus Christi Bay system during January and February 1981
were compared using one-way analyses of variance. No significant differences
in catch rates were found between set types for any species in any
mesh size.



INTRODUCTION

Finfish in Texas bays are an important part of the commercial
and recreational fishing industries. Commercial fishermen landed 1.1
million kg of finfish from Texas bays in 1981 (Hamilton and Saul 1984).
Recreational finfish landings by weekend sport-boat fishermen in 1980-81
totaled nearly 0.5 million kg (Osburn and Ferguson 1985).

Management of finfish populations within the concept of optimum
yield requires estimates of finfish abundance. Indices of relative
abundance (catch per unit effort or catch rate) derived from fishery-
independent sampling programs are necessary to reduce the biases in
optimum yield projections based solely on fishery-dependent sampling
methods (McEachron and Green in press). Fishery-independent sampling
methods, however, may also be subject to serious biases if the resultant
catch rate is not correlated with stock abundance. Changes in the
relationship between catch rate and stock size can occur with variations
in migration, distribution and behavior of the fish populations (Gulland
1977). Inherent assumptions when comparing indices of relative stock
abundance derived from sampling programs are that the unit stock can
be delineated for management purposes (Lackey and Hubert 1978) and
that the sampled portion of the stock is representative of the targeted
unit stock (Cochran 1977).

Texas Parks and Wildlife Department (TPWD) initiated a standardized
fishery-independent monitoring program in November 1975 using 183-m
gill nets to assess the relative abundance of finfish in Texas bays
(McEachron and Green 1985). Current program procedures dictate that
all gill nets be set with one end on a shoreline. Catch rate data
from these "onshore" sets may not adequately reflect the relative
abundance of finfish occurring in bay waters >183 m from a shoreline
("offshore"). Limited data have been collected from offshore gill
net samples in Texas bays and have not been compared statistically
(Matlock et al. 1978).

The purpose of this study was to compare catch rates of finfish
species between gill nets fished simultaneously onshore and offshore
in the Corpus Christi Bay system during winter (January-February)
to determine if onshore catches adequately reflect offshore finfish
abundance.

MATERIALS AND METHODS

Gill nets were set in the Corpus Christi Bay system during
January and February 1981. Gill nets were 183-m long and 1.2-m deep



with separate 46-m sections of 7.6-, 10.2-, 12.7- and 15.2-cm stretched
monofilament meshes. Further details of net construction and sampling
procedures can be found in Hegen (1982). One overnight onshore (perpendicular
to shore with the smallest mesh end on the shore) set was made at

four different sites each month. Sample sites were randomly selected

from a list of 80 sites (Appendices A and B). One offshore sample

was made simultaneously with each onshore sample. The offshore gill

net was also set perpendicular to shore with its shoreward end no

less than 183 m and no more than 366 m directly offshore from the

seaward end of the onshore gill net.

For each gill net set the total fishing time (nearest 0.1 h)
was recorded. Each fish landed was identified to species (Hoese and
Moore 1977) and capture mesh size. Shallow and deep water depth, water
temperature, salinity, turbidity and dissolved oxygen were measured
at the time each gill net was set and retrieved as described in Hegen
(1982).

The catch rate (number per gill net hour) of each species landed
by mesh size was calculated for each gill net sample. One-way analysis
of variance (P = 0.05)(Sokal and Rohlf 1981) was used to test for
differences in catch rates between gill net set types (offshore &and
onshore) for each species and mesh size (where at least 5 individuals
of a species were caught in a mesh size in at least one of the set
types). Inequality of variances was detected among samples and was
corrected prior to analyses by transforming each catch rate to common
logarithms (loglo(X +1)).

RESULTS

Mean onshore catch rates were similar to mean offshore catch
rates. These catch rates were generally less than 0.2 fish/hour (Table 1).
No significant differences (P> 0.05) in catch rates were found between
offshore and onshore gill net sets for any species in any mesh size
(Table 2). Gizzard shad was the most abundant species caught in both
set types (Appendix C). Ten species were caught in both offshore and
onshore gill nets whereas each set type had catches of three species
not caught in the other set type.

The deep water depth where each gill net was fished represented
virtually the only major hydrographic parameter to vary widely between
the offshore and onshore sets (Table 3). Offshore gill net samples
were always fished at deeper water depths over some portion of their
length.



DISCUSSION

Within the scope of this study, onshore gill net catch rates
appear to adequately reflect offshore finfish abundance. Matlock (1984)
found significantly higher mean catches in trammel nets of red drum,
black drum, southern flounder and striped mullet but lower catches
of gulf menhaden at shoreline versus open-water stations in Texas
bays. Although not statistically analyzed, gill net catch rates of
fishes have been reported as higher in nearshore areas ( <190 m from
the shore) than in open-water areas (1.2-1.8-m deep) during November
through March (Matlock et al. 1978). Onshore gill net catch rates
are generally lowest during the winter months (Hegen et al. 1983).

This apparently greater abundance of fishes in the peripheral boundaries
than in the central deep portions of the bays could be modified during
the coldest months (January and February) when some fishes may move

to the deeper regions of the bays. However, their availability to
capture in gill nets may not be increased due to a temperature-related
reduction in swimming activity.
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